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[57] 



ABSTRACT 



The contactless smart card according to the invention is 
provided with an electronic circuit which is physically 
inacesstbte from the outside and including, on an in su lating 
film (12), electronic components connected by conductive 
elements (11). According to the invention, at least one of the 
components of the electronic circuit is formed by a module 
(1) including an insulating support (2) provided with holes 
(3, 4), a printed circuit (5, 6) located on one of the races of 
the insulating support, an integrated circuit (7) located on the 
side of the other face of the insulating support and electri- 
cally connected to the printed circuit by lead wires (8) 
passing through holes in the insulating support, and a 
protective insulating material (9) encapsulating the inte- 
grated circuit (7) and the lead wires (8), the printed circuit 
of the module (1) being held by a conductive material (10) 
against the conductive elements (11) borne by the insulating 
film (12). 

14 Claims, 2 Drawing Sheets 
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CONTACTLESS SMART CARD THE with a layer of insulating material covering the latter, this 

ELECTRONIC CIRCUIT OF WHICH layer providing perfect protection for the electronic circuit 

COMPRISES A MODULE from external aggressive influences. 

In order to enhance the protection of the electronic circuit 

The present invention relates to a contactless smart card 5 yet further, the other face of the insulating film can also be 
provided with an electronic circuit which is physically provided with a second layer of insulating material, 
inacessible from the outside and including, on an insulating ^ ne f orm of embodiment of the present invention will 
film, electronic components connected by conductive ele- now te described by way of a by no means limitative 
merits example with reference to the annexed drawings, wherein: 

Contactless smart cards arc currently expensive to 10 ™ G : 1 * a topvfcw 0 f a module intended for incorpo- 
manufactoe, particuWy wh ? * - ^ a ^ntbe & ^ 

complex electronic circuit Indeed, their manufacture neces- ttttZ „ c^^CLi tt it ^rrrr- 

.// .... . . - ..... . . , . riO. 2 is a cross-sectional view alone line n — n or FIG. 

sitates sophisticated facilities involving major investments j. 

and yet yielding only limited production rates. ' FIG. 3 is a bottom view of the module shown in FIG. 1; 

The present invention proposes to provide a solution to 15 no. 4 is a schematic view in partial cross-section of a 
mis problem and, to do so, it provides a contactless smart contactless smart card according to the invention, with the 
card, constituted as aforementioned, and which is charac- module shown in FIGS. 1 to 3 forming one of the compo- 
terized in that at least one of the components of the elec- nents of the electronic circuit of this card; 
Tronic circuit is formed by a module including an insulating FIG. 5 is a cross-sectional view of a module according to 

support provided with holes, a printed circuit located on one 20 a first alternative form of embodiment, this view being 
of the faces of the insulating support, an integrated circuit analogous to that of FIG. 2; 

located on the side of the other face of the insulating support FIG. 6 is a bottom view of the module shown in 
and electrically connected to the printed circuit by lead wires cross-section in FIG. 5; and 

passing through holes in the insulating support, and a FIG. 7 is a cross-sectional view of a module according to 

protective insulating material encapsulating the integrated 25 a second alternative form of embodiment 
circuit and the lead wires, the printed circuit of this module Module 1 shown in FIGS. 1 to 3 includes an insulating 

being held by a conductive material against the conductive support 2 provided with a central hole 3 and peripheral holes 
elements borne by the insulating film. 4, a printed circuit formed by a central conductive element 

The module used in the contactless smart card according 5 and lateral conductive elements 6 borne by one of the faces 

to the invention is a semifinished product of the type 30 of the insulating support 2, an integrated circuit 7 fixed onto 
manufactured on a very large scale and at a high production the central conductive dement 5, on the central hole 3 side, 
rate for conventional smart cards the contacts of which are and electrically connected to the lateral conductive elements 
visible. 6 by lead wires 8 passing through the peripheral holes 4, and 

It is thus possible to manufacture it very economically by a protective insulating material 9 encapsulating integrated 

using the same techniques as those with which the modules 35 circuit 7 and lead wires 8. 

of conventional cards are currently manufactured. insulating support 2 is made of a plastic material, pref- 

Moreover, its installation in the electronic circuits of erably polyimide or glass fiber reinforced epoxy materiaL 
contactless smart cards can be automated, thus making it Conductive elements 5 and 6 of the printed circuit can, for 
possible to manufacture these cards at very fast rates and at their part, be produced, for example, by etching, by elec- 

a low cost price. 40 trolytic deposition of metallic layers or by the silk screen 

The module has to be secured against the conductive deposition of a conductive ink. 
elements of the insulating film in a predetermined precise According to the invention, the lateral conductive de- 

position in order for the smart card to be able to function ments 6 are connected, via a conductive glue 10, to con- 
properly, ductive elements 11 deposited on one of the faces of an 

When the modules are stored with their printed circuits 45 insulating film 12 and which, as in the case of module 1, 
facing upwards, they can be positioned correctly on the form part of the electronic circuit of the contactless smart 
insulating film without difficulty. In this case, it suffices, in card shown in partial, schematic cross-section in FIG. 4. 
fact, to take as a reference point a particular element of their The electronic circuit of this card comprises a certain 
printed circuits that has an assymetrical structure in order to number of electronic components (not shown) in addition to 

arrange them in the correct position on the insulating film, 50 module 1, these components possibly being composed, for 

On the other hand, when the modules are stored with example, of capacitors, resistors, antennas, etc. 
. their printed circuits racing downwards, it takes consider- It is physically inaccessible from the outside. Indeed, in 
able time to place mem correctly on the insulating film since the example shown in FIG. 4, the body of me card is formed 
their printed circuits are not directly locatable. of two layers of insulating plastic materia^ 13, 14, fixed 

To overcome mis drawback, the present invention pro- ss respectively against the two faces of insulating film 12. 
vides for the module to have a reference point on its face Module 1 can be fixed quickly in the approp r i ate position 
opposed to the printed circuit against the conductive elements 11 when it is stored with its 

Thus, thanks to this reference point, the module can be printed circuit facing upwards. In this case, the operator can, 
correctly placed on the insulating film without any need far in tact, use one of the conductive elements 5, 6 of the printed 

trial and error, which makes it possible to increase card 60 circuit as a reference point for identifying without hesitation 
production rates. the position in which he has to fix the module against the 

Preferably, the reference point is formed by at least a hole conductive elements, 
provided in the insulating support, this hole being closable On the other hand, when the module is stared with its 
by the printed circuit printed circuit facing downwards, the operator needs more 

The contactless smart card according to the invention is 65 time to identify the fixing position of the said module, 
characterized, furthermore, in that the insulating film is In order to facilitate this identification, the insulating 
provided, on its face bearing the electronic components, support 2 of the module can be provided with one or more 
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holes 15, one of the ends of which is blocked by one of the formed by a module (1) including an insulating support (2) 

conductive elements 6 of the printed circuit, as shown in provided with holes (3, 4), a printed circuit (5, 6) located on 

FIG. 5. Alternatively, support 2 and one of conductive one of the faces of the insulating support, an integrated 

elements 6 can be provided with a hole 16, as shown in FID. circuit (7) located on the side of the other face of the 

7. 5 insulating support and electrically connected to the printed 

It will be readily appreciated that, thanks to hole 15 or circuit by lead wires (8) passing through holes in the 

hole 16, the operator has at his disposal a reference point insulating support, and a protective insulating material (9) 

enabling him to identify, without any need for trial and error, encapsulating the integrated circuit and the lead wires, the 

the position in which he has to present module 1 to fix it in printed circuit of this module being held by a conductive 

the aj^ropriate position against conductive elements 11. to material (10) against the conductive elements (U) borne by 

It goes without saying that the fixing of module 1 against the insulating film (12) and said module (1) having a 

conductive elements U could be automated; the installation reference point (15, 16) on its face opposed to the minted 

used could advantageously comprise detection means circuit, the reference point being formed by at least one hole 

capable of locating a particular conductive element of the (15, 16) provided in the insulating support (2) and the hole 

printed circuit, or the hole 15 or 16 provided in insulating is (15) is blocked by the printed circuit, 

support 2. 8. Smart card according to claim 7, characterized in that 

We claim: the insulating film (12) is provided, on its face bearing the 

L Contactless smart card provided with an electronic electronic components, with a layer of insulating material 

circuit which is physically inaccessible from the outside and (13) covering the latter. 

including, on an insulating film (12), electronic components 20 9. Smart card according to claim 7, characterized in that 

connected by conductive elements (11), characterized in the insulating film (12) is provided, on its face bearing the 

that: electronic components, with a layer of insulating material 

at least one of the components of the electronic circuit is (13) covering the latter. 

formed by a module (1) including: 10. Smart card according to claim 9, characterized in that 

an insulating support (2) provided with holes (3, 4), a 25 me other face of the insulating film (12) is provided with a 

printed circuit (5, 6) located on one of the faces of the second layer of insulating material (14). 

insulating support, U- Contactless smart card, provided with an electronic 

an integrated circuit (7) located on the side of the other **£ 

face of the msulating support, , n Mud ^j ? n 311 ^^^ ( } 2 )^°^^ n T 

*** auA * MjAl o ouyywn, 30 connected by conductive elements (11), characterized in that 

lead wires (8) electrically connected to the side of the a t least one of the components of the electronic circuit is 

integrated circuit away from said other face and to the formed by a module (1) including an insulating support (2) 

printed circuit by passing through holes in the insulat- provided with holes (3, 4\ a printed circuit (5, 6) located on 

ing support, and one of the faces of the insulating support, an integrated 

a protective insulating material (9) encapsulating the 35 circuit (7) located on the side of the other face of the 

integrated circuit and the lead wires, the printed circuit insulating support and electrically connected to the printed 

of this module being held by a conductive material (10) circuit by lead wires (8) passing through holes in the 

against the conductive elements (11) borne by the insulating support, and a protective insulating material (9) 

insulating film (12). encapsulating the integrated circuit and the lead wires, the 

2. Smart card according to claim 1, characterized in mat 40 printed circuit of this module being held by a conductive 
the module (1) has a reference point (15, 16) on its face material (10) against the conductive elements (11) borne by 
opposed to the printed circuit. the insulating film (12) and said module (1) having a 

3. Smart card according to claim 2, characterized in that reference point (15, 16) on its face opposed to the printed 
the reference point is fanned by at least one hole (15, 16) circuit, the reference point being formed by at least one hole 
provided in the insulating support (2). 45 (15, 16) provided in the Insulating support (2) and the 

4. Smart card according to claim 2, characterized in that Insulating film (12) is provided, on its face bearing the 
the in su l atin g film (12) is provided, on its face bearing the electronic components, with a layer of insulating materfol 
electronic components, with a layer of insulating material (13) covering the latter. 

(13) covering the latter. 12. Smart card according to claim U, characterized in that 

5. Smart card according to claim 1, characterized in that 50 the insulating film (12) is provided, on its face bearing the 
the ins u l a ting film (12) is provided, on its face bearing the electronic components, with a layer of insulating material 
electronic components, with a layer of insulating material (13) covering the latter. 

(13) covering the latter. 13. Smart card according to claim 12, characterized in that 

6. Smart card according to claim 5, characterized in that the other face of the insulating film (12) is provided with a 
the other face of the insulating film (12) is provided with a 55 second layer of inailaring material (14). 

second layer of insulating material (14). 14. Smart card according to claim 11, characterized in that 

7. Contactless smart card, provided with an electronic the insulating film (12) is provided, on its face bearing the 
circuit which is physically inaccessible from the outside and electronic components, with a layer of insulating material 
including, on an insulating film (12), electronic components (13) covering the latter. 

connected by conductive elements (11), characterized in that 60 

at least one of the components of the electronic circuit is * * * * * 
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